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INTRODUCTION. 

This REVIEW €or January, 1594, is based on reports froiii 
3,071 stations occupied by regular and voluntary ohservers. 
These reports are classified as follows : 154 reports froiii 
Weather Bureau stations ; 41 reports froin United States Army 
post surgeons ; 2,162 monthly reports from state weather 
service and voluntary oliservers : 29 reports from Can:iclian 
stations ; 230 reports through the Southern Piicific Railway 
Company ; 429 marine reports tlirougli the co-operation o f  
the Hydrographic Office, Navy Departiiient, ancl L b  New York 
Herald Weather Service;” 36 weekly reports from 10 IT. S. 

Life-Saving station8 ; no reports from navigators on the Great 
Lakes : iiioii thly reports froiii local services established in all 
statps and territories ; and international simultaneous ohser- 
rations. Trustworthy newspaper extract8 rind special reports 
have also 1)~e.n iisecl. 

Thr  ~ V E A T H E R  REVIEW for this inconth has been prepared 
under the gweral editorial supervision of Prof. Cleveland 
Al,l)e. The statistical data is furnished I y  the Rwords Di- 
yiqioii, in charge of Rlr. A. J .  Henry. acting chief of that 
(1 ivision . 

CHARACTERISTIC‘S O F  THE WEATHER FOR JAXVARY,  1594. 

HIGH A R E A < .  

The most important area of high pressure was that  which 
attended the cold wave of January 22-26; the highest preb- 
sures recorded in this connection n ere 31.94, a t  Calgary, 
Alberta, and 31.05 a t  Havre, hlont., 011 the 23~1. n .  in. The 
lowest temperatures record4  n ere -28, at  Vale11 tine, N~ljr..  
and St. Vincent, R l i n n .  ; -36 at  M’illistoi~, N. Dali., January 
24, a. m., and -44 a t  White River, Ont., January 95, a.  111. 

LOW AREAS.  

The lowest pressures recorded during the month \I ere 2S.4S7 
at Sidney, C. €3. I.. on the 1311, a. 111. ; 25.S8, a t  Halifax, N. S., 
on the l B t I i ,  p. ni. ; %.lis, a t  Boston. Mass., on the 30tl1, a. 111. ; 

28.78, a t  Enstport, Me., on the 30th. 11. m.;  25.58, a t  Sydney, 
c‘. H .  I., 31&, a. in. The storms attei~ding these lows were 
the srverest o f  the month. 

TE AI 1’E R AT U R E. 

Twnperaturw were generally nlmvr tlie awrage throughout 
the ITiiitwl Stat . the 011ly rxcrptiuns Iwinq R[ontana, the 
n ak n t a x, c‘a 1 i f  I )I’ 

PKECIPITATIOh . 
The total qtiantity of rain or iiielted snow was slightly be- 

low the average in the Gulf and Atlantic States, but above 
the average in northern California, Washington, Oregon, 
Iclaho, RIontana, Manitoba, the upper Lake region, and On- 
tario. 

ATMOSPHERIC PRESSURE. 
[In i t 1  ch c.? a tit7 /i 11 trrlredf h . ~ . ]  

The distribntion of mean atmospheric pressure reduced to 
sea level for January, 1894, as determined from observations 
taken daily a t  I a. ni. and S 1). ni. (seventy-fifth meridian 
time), is shown by isobars on Clhart 11, nhich also gives the 
so-called resultant wind direction, as explained un pages 
365367 of the REVIEW for December, 1893. The computa- 
tion of these resultants for January, 1894, is also given in a 
subsequent part of the present REVIEW. The pressures here 
charted are those shown by mercurial I~arometers uncorrect~d 
for tho effect of the variations of gravity with latitude. This 
co. -tion is s h o \ ~ n  by the iiunihers printed on the border of 
Chart 11; it should be applied and new isolmrs drawn l ~ y  
those engaged in special researches. 

TIlu noriiial distribution of atmospheric pressure a n d  nor- 
mal resultant mind direction for the nioiitli of January were 
approximately slion-11 on Chart T’III of the REVIEW for 
January, 1593, as coinputtd ~ J Y  Prof. H. A, HaZen, and nre 
not now reproduced. 

As compared with the iiorninl for J a i i ~ a r y ,  the mean pres- 
sure for the current month was deficient thronghout the in- 

terior of the wountry) 1 J u t  in excess over California ancl on the 
Atlantic coast. Thp line of no clepirture passes through 
8anlt Ste. Rlarie ancl Grand Haven, Rlich., Cincinnati, Ohio, 
centrnl I<~ntucky, western Tennessee. ?uIontgoinery aiicl Mobile: 
Ala., central Louisiana, and S(JUth\Vard into the Gulf ; i t  re- 
a p p ~ a r s  in central Texas, passes northward along the one 
hundred a n d  uinth nieridinn, westward on the forty-second 
parallel,  south^ est to ceiitrnl Nevada, iiorthwest to Eureka, 
C‘al., and the Pacific coast. The greatest excess of pressure 
n.as 0.09 in central New Englnncl, Rlaine, nncl the Maritime 
Provinces; 0.05 a t  Sail Francisco and Los Angel~s, Cal. The 
grrntest deficiencies were 0.15 a t  Calgary, Alberta, 0.13 a t  
3ledicine Hat, Assiniboia. and 0.11 a t  Tatoosli Islaiicl, Wash. 

As coin~)ared with the preceding month of December, 1893, 
tlip meaii pressure for J a i i ~ a r y ,  1594, has fallen decidedly in 
IVa~liingtuii and Oregon, hut risen in Nova Scotia, New Eng- 
land, ant1 the 8t .  Lawrence 17alley. The line of 110 change 
e n t ~ r s  C‘alifornia a t  Pail Fraiicisco, and passes out between 
Yuma and San Diego; i t  also passes from central Alberta 
southeast to central Nebraska and thence to  the center of 
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Lake Michigan, tlie southern edge of Lake Erie, through cen- 
tral West Virginia and Trirginia, eastward to the Atlantic. 
The larger falls in  pressure were 0.14 or 0.15 on the coast 
of Oregon and Washington ; 0.08 or 0.09 in Texas, Louisiana, 
and Arkansas; a deci'decl fall also occurred in Manitoba. 
The larger increases of pressure have been 0.06 a t  Ediiionton, 
Alberta, and Swift C'urrent, Assiiiiboia ; also a t  Northfielcl, 
Vt., Montreal and Quebec, Quebec, Halifax, N. S., and Purt- 
land, Me., and 0.07 a t  Eastport, Me., and C:hatham, N. I(. 

The periodic diurnal variations of local pressure are S h V \ V l l  

by the hourly ineans given in Table VI, of iiieteorological 
data, on a subsequent page. 

PATHS O F  HIGH A N D  LON' AREAS. 

The paths pursued by centers of high and low pressure 
during January, 1894, are shown on Charts Nos. 11' itlid I, 
respectively, and the duration aud velocity are giveri in the 
table a t  the end of this chapter. The cliarts show by sniall 
circles the positions of the centers. \\'ithin the circles are 
given the pressures reported nearest the centers and the cor- 
responding dates. If a clecidecl trough of low preRsure or 
ridge of high pressure exists a t  that time its location is shown 
by a short wavy line through the center. Sonietiiiies distant 
centers are cuiiiiectecl by such ridges or troughs, hit in snch 
the middle portion of the wavy line is omitted in order t u  
avoid confusing the iiiap. 

HIGH AREAS. 

I.-On the lst, a. ni.. pressure was highest in \Vest Virginia 
and western Tennessee ; this area iiioved slou ly eastward as a 
ridge extending northeast aiicl southwest, while areas o f  low 
pressure developed on its northwest and southeast sides. 

11.-On the l e t ,  11. ni., pressure was rising iii Alherta, and 
a small area of high pressure I I ~ ( J V ~ ~  southeastward, disapl)e~ir- 
ing on the 4th in the MisscJuri Valley as the southeastern end 
of a ridge in connectioii with high area No. V. 

111.-On the 2 4  1). m., pressure had risen west of Oregon 
and British C'olunibia ; this rise extended southn ard, and oii 
the 3d, 11. in., was west of northern California, while  lo\^ area 
No, IV was ceutral in Alberta a i d  Saskatchewan. 

IV.-On the 4th, a. m., pressnrr \vas apparently rising north 
of Lake Superior, with cold, northerly winch in the rear of low 
area No. I1 ; tlie exact locatiou of tlie center can not tiegiven, 
but its general path was southenst until i t  disnppeared 011 the 
6th, p. ni., over New Brunswick. 

11.-On the 4th, 11. in., ail area of high pressure was atlvanc- 
ing southeast\vard as 2% ridge, whose center was over AllJerta ; 
this extended by the Gtli, it. 111. iiito a large areti of high 11ressiire, 
whose center was then in northern IJtah and Nevada. On the 
6th, 11. in., two centers had Iwrn located in Oregon aiid \Vyoni- 
ing, respectively, forniing a ridge extending east and vest. 
hut these had again combiiied 011 tlie morning of the 6th in 
northern Iltah and Nevada, and very low temperatures pre- 
vailed in California. This ridge slowly extended southn arc1 
and again suhclividecl iiito areas V(G and Yb, mliicli were wntral 
on the morning of the 7th in C'alifornirt aiitl New Mrsico, re- 
spectively ; they had disap1)eareecl 011 the morning of the Stli, 
although pressure reniained generally high throughout the 
Pacific coast and Rocky hIountnin regions, and the high pres. 

.sure attending area No. V l)ecanie the southern part of the still 
'"'higher pressure, No. VI,  since no trough of low pressurt 

developed he tween theiii. 
VI.-On the 6th, a. in., pressiire wis rising in Saskntclir\van 

and Assiniboin and by the 7th) a. ni., was highest in North 
Dakota; here the ridge divided into two parts, YIri and 1'1 /I ,  

A slight trough developed 0 1 1  the southwest side froni \ V H X ~ -  
ingtoii to Wyoniing, but had filled iil~ 1)s the mtrriiiny u t  
tlie Sth, when tlie highest presswe was in  Allberta, and a 
ridge extended thence southeast to West Virginia, where Iiigli 
pressure area No. VI 2, mas theii central. The principal high 

Ltrea, No. VI a, moveh southeastward on the 8th to the north- 
3rn border of Montana, after which it divided into two por- 
tions, the iliain hrauch, VI a,  moved southwest into Utah, 
where i t  was central on the 9th, a. in., and a ininor center, VI c, 
moved southeast into Nebraska, \thence it moved northeast 
itnd joined high area No. VIII. The Utah area moved slo\.r.ly 
wuthmard, 1naint:iining a high pressure i~ver  tlie central and 
3outhern Rocky hlountain plateau; on the l l t h ,  p. in., i t  
w s  still ceritrttl in Iltali, while another branch, No. VI ( I ,  had 
uiovecl off to the east and was  then central in Indian Territory. 
The high area, No. VI r i ,  continued to prevail over the central 
, i d  southern Rocky hIountain plateau until the 13th, and 
disappeared 011 the 15tli, a .  111.. in Arizoiia, 1)ut reappeared in 
California on the l(it>li, 1). ni., after which i t  niovecl stendily 
east-northeast to Lake Superior, where i t  joiiied high area 
No. VI I I .  The Iwinch, No. VI (1, moved eastn aril through 
Arkansas ant1 Tennessee and disappeared on the ldth, a. in., 
1)ff the coast of Georgia. It thus happened that froni the 
6th to the 14th high pressure and clear weather prevailed 
over the Rocky Afountain region :iocl the Southwwt. 

VII.--On the 15th. a.  in., ail area of high pressure was ap- 
parently advancing southeastward over Rlnnitoha. The center 
of this area iiioved eastward I~epoud the northern limit of our 
stations, where cold, northerly \%inch and high pressure pre- 
railed. I t  1)assed over the mouth of the St. Lawrence 011 the 
lSth, and clescendinq southward disappeared on the 18th on 
the coast of Nova Scotia as R long ridge extending southwest 
to Georgia, where pressure \vas highest on the 18th, p. 111. 
This latter center is niitnlwred VIIrc, since it owed its esist- 
~ i i c e  inore to the oUtf l ( J \V froni high area No. V I 1  t l im to the 
How IJf air froni other regions into the trough containing low 
nreit KO. SIII. 

VII1.-On the l'ith, p. in., pressure was rising in Saskatch- 
w a n ,  with low temperatures, while high area No. VI (1 was 
central in lrtah, and low areas prevailed on the west in British 
C'nlunihia and 011 the east over Lake Superior. High area 
No. VI11 moved southeast to Lake Superior, where i t  was cen- 
tral on the 19tJi, a. in., and high area No. VIa niovecl north- 
east to M e  Superior, where the two joiiied 011 that date, they 
haviiig in the nieaiitinie contributed largely to the develop- 
ment (Jf low area No. XI11 which adjoined theni on the east. 

IS.-On the lYth, a. m., pressure began rising in northern 
All)erta, while lo\\ pressure prevailed in British Coluinbia. 
Thr highest pressure, a t  Ednioiiton, Alberta, occurred 011 the 
Igtli, a. in., after which it fell and again rose oil the 2Oth, 
with very low temperatureu. 

S.-Pressure rose on the 13th west of Califorilia and on the 
inoriiing of the 19th was highest at h i  Francisco. On the 
19t11, 11. ui., high pressure prevailed over the central and 
southern plateaus and California, while l o w  area No. S Y I  was 
central on the coast of British C'oluuilh. Pressure again fell 
on the 30th its the high center moved south and east into 
Arizona, where it clisappeared. 

SI.-On tlie SOth, p. in., pressure liacl risen decidedly, with 
l ow tenipemtures. in iiortherii Alberta. Pressure steadily in- 
crvased during the 31st and 2213, the inaxiniiiui reported IJeing 
31.24, with teinperature of -30 a t  Calgary 011 the 23d, a. in . ,  
( a  still higher report on the 23~1, 11. in., is supposed to be a 
telegraphic error). This remarkable high central pressure 
W L ~ H  not preceded by any notable fall of pressure in any por- 
tion of our Daily \\.'eather RIap, tJut low pressure prevailed 
011 the 19th, 11. in., froni Washington north\vard aiid westward, 
a n d  a n  rstensive storm may have existed 011 the Pacific coast 
of southern Alaska; a t  this same tiitie low arm No. SVI was 
passing northeastward over the upper 1,ake region. The area 
of high pressure evidently re1)resentpd the h i k i n g  1111 of cold 
desceiidiiig air which reached the earth's surface on the north- 
east slope of the Rocky Monntains in Athabasca, Alberta, and 
Saskatchewan, and thence spread in all directions, principally 
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southeastward. The steep barometric and thernial gradient€ 
toward the southwest on the 20th, 31st, and 22d represent thf 
effort to push over the Rocky Mountains, while the northweel 
winds of Assinihoia, Montana, and the Dakotas represent thc 
resulting flow of the air toward the southeast. The extensir6 
cold wave that attended this flow of air was niodified 1)y thF 
fact that moderately high pressures were already prevailing 
over the greater portion of the United States. 

The line of freezing teniperatnrrs on the morning map of 
tho 21st extended from iiortliPrn Oklahoma northeast to Saul t 
Ste. hiarie, Riicli. ; on t>he 22d from southern Oklahoma to 
Lake Ontario ; and on the 23d frnm southern Oklahoma t t r  

Massac hnse t ts : theref ore , its southeast marc1 niovwien t had 
been very slow up to that time, hut during the 23cl the cold 
wave swept rapiclly southward, and on the morning of the 24th 
freezing temperatures prevailed over the \I holr of Texas, and  
the isotherm of 3 2 O  passed froin Galveston to central Ten- 
nessee, Detroit, AIicli., and jnst north of lakes Erie and (Chi- 
tario, so that the area above freezing was pushed northward 
over New York while i t  was piislied sonthward lwyond Texas. 
By the iiiorning of the 25th the area of temperatures lielow 
3 2 O  had pushed eastward over the greater part of  the Atlantic 
and Gulf States ancl sonthward into the western portion of 
the Gulf of Mexico, where a severe norther prevailed. c'old 
northerly galee began a t  C'orpiis C'hristi aiicl Galveston, Tex., 
and New Orleans and Port Ea&, La. The norther must have 
reached \'era Cruz hy the morning of the 25th. hut nn rqborts 
have yet been received from that region. The twlinical c-old 
wave, viz., a fall of 20° within 24 hours and to teniperatnrrs 
of 40° and helow, will IJe found clescribecl under " C ~ l d  
Waves." The center of high area No. SI passed froin Allerta 
on the 23d, a. in., southeast t(J Kelrraska tin the %d, p. in., 
thence south intn I<ansas on the 2&h, a. in., after ahicli  it 
turned northeast as usual and disappeared on the %th, a.  ni., 
in Newfoundland, where the presslire a t  that time was :X.N 
at St. Johns. 

XI.-On the 34th, a.  111.. 1)rrssw-e again liegan risiiig in 
Alberta and Snskatchewan, while it was falling on the western 
slope of the Rocky Rlonntains, and a n  area o f  high prt'ssurr 
pass4 eastward over hIanitoba on the 25th and %th, after 
which it stretched southwar(1 a n d  disappeared on the 2Hth as 
a ~riiall area on the middle Atlantic coast. 

1111.-On the T t h ,  a. in., prrssure had risen over the niirl- 
dle Rocky Rioiuitain plateau reqion, while slight depressions 
prevailed to the north and south : this area maintained that 
position during the SSth, Iwt on the morning of the 29th tlir 
highest pressure had nioved southeastward into Texas, after 
which i t  moved eastward over the Gulf and disappearrd on 
the 31st east of Florida. 

LOW AREAS. 

I.-Thie appeared oft' the coast of British ( ' ~ i l ~ i ~ i i l ~ i a  on the 
lst, a. in., and by lst,  p. ni., a trough had dev-eloprd, coverinq 
\\rmhington, Wyoming, and hlinnesota ; low areas Nos. I, 
11, and I11 were central in those States, while high prwsiire 
prevailed north and south of this trough. Low area Yo. I 
then filled up and disappeared. 

11.-This was central in hIoiitana oil the 1st. a.  m., nioved 
southeast intn Iowa, thence northeast over the Lake reqion, 
expanding, on the 3d, intn a trough stretching ~iortheast and 
southwest; on the 4th i t  moved rapidly ancl disapprarrd over 
the Gulf of 8 t .  Lawrence. 

111.-This depression constituted the eastern end of a 
trough of low pressure on tlie lst, 11. m., but rapidly disap- 
peared by merging into low area No. 11. 

1V.-A decided low area appeared on the 3 1 ,  a. m., in 
Alherta ; it disappeared prohahly 1 ~y I i l ~ J V i n ~  northeast 
beyond our statione hy the 4th. a. ni. At this time an inde- 
pendent centre, No. IVo, was ileveloping in Indian Territory, 

which passed northeastward and disappeared on the 5th, p. 
in., off the coast of New England. 

V.-A slight depression moved over the southern plateau 
region hetwem t>he 4th, p. m., and the 5th, a. rn.; by the 6th, 
a. in., i t  had moved frorii Texas to Indinna, and n slight 
ilrpression prevailed over a large region. By the 7th, a. m., 
n nrm center, No. Y I l ,  had developed in Virginia and North 
Carolilia, \c hile the original had disappeared in Canada. 

\'I.-A slight clepression existed in the west Gulf States on 
the 5th, a.  111.. a n d  I)y S p. 111. of  that date had merged with 
l o w  area No. Y. 

YI1.-This area developd oil the (5th and 7th off the 
iiiiddle Atlantic coast; it was of a very indefinite nature a t  
that time, ) )u t  hy the morning of the 8th had developed into 
a well-markecl storm center south of Newfoundland. 

\'III.-This area appeared a s  a slight depression hetween 
opposing winde in aonthern Texas on the Gth, a. in. ; i t  
retained the clinracteristiw of a long trough until the 7th. a. 
111.. 11 hen it was central in North ('arolina. The Routhern 
end of  this trough filled up and thr  northern end developed 
into lnw area No. VII. 

IS.-A low area appeard  oft' the coast of Washington on 
thr 6th, a. in., and continued, until the 7th, a. m., tn expand 
routheast\viircl as a trough into Idaho, after which i t  filled up 
in the preseiw of high areas on its northeast and southwest 
rides. 

1.--A slight depression appeared on the 8th, p. ni., in 
n'eStern IG~iisas. By the 9th. a. in., this had moved into 
iiurtlirastern Texas, and by the 9th, 11. ni., a Isrgr area of 
rplatively low pressure prevailed from the Lake region south- 
n ard to the (hilf. This expanded into an indefinite depres- 
-ion 11 hose center remained in the Gulf State6 cluring the 
lOth, :tiid n a s  iii North Carolina I )II  the l l t h ,  a.  in., after 
which i t  disappeared. 

SI.-During the s th  a low arrn iiiorod sontheasti\ ard uver 
Allwrta, and on the 9th,  a. in., the center \!as in that 
pro\-iiice ; it moved southeast and on  the l l t h ,  a.  in., was 
mitral  north nf Lake Hiiron, with westerly gales over the 
Lake reqion. On the 11th. 11. in., i t  crossed the 8t .  Lawrence 
betnren Rlontrtd and Quebec, and on the 12th, a. in., W ~ E  
-eiitral in  soiithw8t Nova Scotia, with northnest gales 
throughout New Englnncl, the hliddle States. and the lower 
I ~ k e  region : an hour before the S a. 111. report thP haronieter 
n t  H ~ r ~ i i i i d : ~  read 3 .69 ,  with westerly winds of forre 6 and 
-1t~1r ~veathrr. On the 12th, 1). in., tlie center was nwr  
intl n little east of Halifax, where tho lmr~mieter a t  that 
tiionient read 28.8s. On the l:<th, a.  m., the center was a 
littlr east of  Sidney, Cape Rretoii, \%here the preesnre a t  
that  moment na,s 2S.4h7 ancl nortlinrst gales still coiitiiiuecl 
oil the coast o f  New Englantl, n ith trniperatures varying 
from Z ~ J - O  a t  Eastport, Ale., t c i  2 9 O  at  New l-ork, N. Y. On 
nccoiint of the ~ ( J W  teinpwatures aiid high winds this storm 
was w r y  sewrr : niaiiy veswls encasril in ice hecanie help- 
1t-w. The srliooiier ilfi~)t;c ('. Tu!/lnr W ~ R  wrecked w a r  the . 
\Venther BnrPnu station at  Niintucket, Mass. "The service 
reiidwwl Ilp our telephone wire to Great Point wis invaluahle 
311 this occasion, as it enablrtl the life-saving crew to keep 
posted a s  to the tiioveiii~iits of thr  schooner lwfore she struck 
n n d  to have a wrecking ('rem promptly at  the spot and thus 
+are a great part of the cargo." 

XII.--On the l l t h ,  a .  in. ,  n. low nrra \\'as moving sontheast- 
wart1 intn Allwrta while low arra No. S I  was central between 
Huron and James Bay ; pressure was a t  that  time high over 
the Rocky RIountain plateau region and the bouiidary between 
the high and low pressure niny be described as passing from 
Florida northwest to Rlanitoha and thence southwest to 
f)regon, consequently l o w  areas Nos. S I  and SI1 represent 
whirls uii the northeast side of this large region of high pres- 
wre. By the 13th, a. m., low area No. SI1 had moved south- 



4 MONTHLY WEATHER REVIEW. JANUARY, 1894. 

east to Calgary, where pressure was then 28.94, while low area 
No. X I  was central near Cape Breton, and a high area covered 
the southern half of the United States. Ae low area No. SI1 
moved eastward, or possibly northeastward, its deep depression 
filled up and disappeared on the 15th, leaving a moderate and 
extensive area of depression extending from the lower Mis- 
souri Valley to James Bay, while a more decided depression 
extended from the same region northwest to Washington. 

XII1.-Between the 13th, a. ni., and 14th, a.  ni., pressnre 
rose decidedly in Alberta, but fell on the Pacific coast, and a 
depression hegan to extend eastward into Rlontana ; this was 
central on tlie 14th, a. m.. some distance to the west of the 
coast; on tlie 14tl1, p. m., near Tatoos11 Island, Wash.; and 
on the 15th: a. ni., in Rlontana. This trough moved north- 
ward, and on the 15th, p. in., extended from Vancouver I ~ l a ~ i d  
eastward to Assiniboia. On the 16th) a. in., the principal 
center was in southern Montana. and p. ni., in southern Da- 
kota; 17th, a. ni., in Iowa, and p. m., over Lake Superior; 
18th, a. m., over Lake H L I ~ O I ~ ,  with warin southerly gales over 
the lower lakes. The center then moved rapidly northeast 
and disappeared over Labrador on the 19th. 

X1V.-An indefinite depression, with rain, prevailed over 
the lower lake region on the 15th, a. m., and I)y the lGth,  a. 
m., the center was southeast of tlie New England coast, after 
which i t  disappeared. 

XV.-By the 19th, a. m., the barometer had fallen in C'olo- 
rado, New Mexico, western Nebraska, Kansas, and Texas, 
while i t  had risen in California. From this condition a low 
area resulted whose center was near the hounclary of Colo- 
rado and Texas on the 19th, a. 111. Thiq depression rapidly 
developed in that  region, and on the 28th, a. tn., was central 
in northern Iowa as a general storm ; high southerly winds, 
with rain, prevailed from Texas to the Lake region and north- 
erly winds, with snow, from Lake Superior a n d  Rlanitoha to 
southern Minnesota. On the 20t11, p. in., the center W ~ R  near 
Lake Superior, with a general increase in the wincls and the 
extent of rain ancl snow area; after this i t  moved northeast- 
ward and disappeared over Labrador on the 22d, a. m. 

XV1.-On the 19th, a.  m., pressure hegan to fall on the coast 
of Oregon and British Columbia, and by the 19th, p. m., tlie 
low center was probably inside of Vancouver Island. Like 
its predecessors this clepresfiion sonn became a long trough 
which, on the 20th, a. in., extended southeast over ItIontana 
and made connection with low area No. S V  that  was a t  that 
time central in Iowa, so that  the morning niap showed the 
highest pressures in  New England, Arizona, ancl Alberta or 
Saskatchewan, while the low pressure area extended from 
Texas northward to Lake Superior, and from Iowa northwest 
to Vancouver Island. 

XVI1.-From the 21st, a. m., to the 22c1, a. m., pressure 
generally fell somewhat over the southern Rocky Mountain 
plateau and adjacent regions ; the appearance of the reniarka- 
ble high area, No. XI, extending from Alberta southeastward 
along the northeast slope of the Rocky Riountains argues the 
contemporaneous existence of the extensive low area to the 
southward. No center can be assigned to this area of low 
pressure, as it was undoubtedly an extension northwarcl of the 
equatorial depression on the Pacific Ocean and tlie west coast 
of Mexico. On the 224  p. ni., the northwest m c l  of this 
trough had reached Yunia, Ariz., where the pressure was then 
29.88, and the trough of 29.90, or less, undoubtedly estended 
southeastward over the Gulf of California; a t  the same time 
cold northerly winde, with high pressure, were advancing 
rapidly southward over Nebraska and ICansas into Texas, and 
a rather high presswe, with northwest winds, also prevailed in 
northern California. These conditions were not favorahle to 
the formation of a whirl north of the Mexican border or west 
of the Mexican plateau, and in the absence of reports from 
Mexico w0 can not state from observation what occurred in 

that region, but on the 234  a. m., there was evidently a small 
whirl arid baronietric depression on the southern border of 
Texas in a location where topographic conditions were favora- 
ble to its further development. 

This was followed by a n  ininiedinte increase of cold 
northerly winds over Texas and a heavy ncrther on the coast, 
which was followed, as iisiial, by the breaking 1111 of whirls 
to the west?ard of the norther and  the formation of new and 
more important whirls, or fitoriii centers, to the south and 
Part. High area No. SVI I ,  therefore, disappeared after the 
?:id, p. in., and in its place a trunqh developed reaching from 
Louisiana to Lake Huron, and over the latter region low 
nrea No. S V I I I   vas located on the 24th, a. 111. This center 
was hetween Montreal and Quehec on the 24th) p. In., and 
westerly gales prevailed over the lower lake region. On  the 
%th, a.  ni., tlie center was apparently in Lahrador, where i t  
(1 isa ppearecl. 

SIX-The eastwarcl movement 011 the 25th of the high 
area just alluded to may have heen acceleratecl by tlie 
presence of a general depreshion in tlie \Vest Indian region ; 
its northerly winds reached Cape Hatterns, N. C., by the 25th, 
a. in., and Florida ancl Key Vest  on the 25th, p. ni.; this 
\vas of coiirse followed by rain a t  all south Atlantlc stations, 
and a special area o f  low pressure appeared east of Florida 
on the 26th, a. 111. The center was east of North Carolina 011 
tlie 2Bth, p. 111. ; south of Cape Cocl, Mass., on the S7th, a. m. ; 
and east of Halifax, N. S., on the %'th, 1'. m., after which it 
disappeared from our niap. 

SS.--On the 86th, a. 111.. the pressure was falling in 
northern Alberta, and by the Sith, a. ni.. a trough of low 
prcJssure was ceiitral in that  region, while a t  the sanie tinie 
the pressure was higher on the southwest than on the Ilorth- 
Past side of the trough. This trough extended southeastwarcl 
over tlie Dakotas : its north\vestern extreiiiity filled up, and 
on the BSth, a. m., a depression was central near Yankton, 8. 
Dak. The depression moved eastward over Iowa ahd Lake 
Rlichignn, where i t  was central on the 29th, a. ni. Meanwhile 
another 1c)w area, No. SSI, had moved southeastward along 
the south Atlantic coast, ancl during the 29th the latter 
developed into an important storm then central near Balti- 
ninre, Rld., while low area No. S I X  as rapidly diminished in 
inipc)rtance and on the 2Rt11, p m., appeared only as a rela- 
tively sniall depression in Michigan on the northwestern 
houndary of the whirl attending low area No. SSI. I t  dis- 
appeared on that  date. 

SSL-The maps of the 27th, a. m. and p. m., showed a 
high pressure central on tlie Rocky Mountain plateau region, 
with northerly winds flowing to Mexico ; the barometer had 
fallen in southern Texas, with northeast winds and rain; 
evidently a whirl, with low pressure, was developing on the 
RIesican border. This center probably moved slightly south- 
eastward and then turned northeastward over tlie central 
portion of the Gulf of RIesico; it passed over northern 
Florida after the 28th, p. m., at which time a high baronieter 
\vas central in southern New England, and northeast winds 
ancl rain were prevailing on the south Atlantic coast. Hav- 
ing reached this coast the depression was now in condition 
favoral)lp for rapid growth, ancl its development was antago- 
nistic to the clwelopment of low area No. SS, which was then 
in I ( J w ~ .  A southern area of low pressure and cyclonic whirl 
generally absorbs its northern neighbor. On the 29th, p. m., 
it was central a t  the head of Chesapeake Bay, while northeast 
gales, with raiu or snow, prevailed on the New England coast 
and temperatures of from 30° to 40°. On the 30th, a. m., the 
luw pressure was central a little to the east of Boston, Mass., 
where the haroiiieter read 28.78; westerly gales were then 
prevailing over New York, Connecticnt, Cape Cod, Mass., 
and southward to Cape Hattrras, N. C.; easterly gales pre- 
vailed over hlaine, the St. Lawrence Valley, the Canadian 
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Maritime Provinces, the Gulf of St. Lawrence, and New- 
foundland. On the 30th, p. m., the storm center was in tlie 
Bay of Fundy, and pressure at. Eastport, Me., was '3S.78. On 
the 31st, a. ni., the storni center was hetween Cape Breton 
and Newfoundland, and the pressure a t  Sidney was 28.18. 

XXII.-On the 29th, a. m., low pressure was central near 
Vancouver Island ; this esteiiclecl rapidly inn arcl as a diglit 
and widely-dift'nsed depression, and on the 30th, a.  in., the 
lowest pressure mas in Kansas and Colorado, and by the SOtli, 
p. m., i t  had moved sonthwird, stretching froin New Mrsico 
to Missouri, and by the 31st, a. ni., btill farther southnard, 
extending from northern Texas to the lower Ohio Valley. 
By the 31st, p. m., this had become a trough reaching fro111 
southern Texas to West Virginia, dividing the regions of cold 
northerly and warm southerly winds ; the steep& theriiinl 
gradients were a little to the north aucl parallel to the trough 
of lowest pressure. 

XXII1.-This depression appeared in Alherta on the 319t, I). 
m. ; its further history belongs to the REVIEW for Fehrunry. 

MOVEMENTS O F  CENTERS O F  A R E A S  O F  HIGH AND LOTY PREq<I'I<I? 

The following table shows the date arid location of the 
beginning ancl ending of each center o f  high or low pressure 
that has appeared on the U. 8. IVeather RIaps during tlir 
month, together with the average daily a n d  hourly wlopitiw 
for the month. These averages will dilfer accordingly as WP 

consider each path as a distinct unit, or give eqiial weight to 
each hour of observation. The great variahility in tlir rate 
of motion of theee centers in different parts of the same path, 
or in difl'erent portions of the month, or over different per- 
tions of the regions covered by ths Weather Rlap, points tcJ 
the conclusion that  the nioveineiit is largely influenced IJY 
genernl combinations of niotions in the upper portion of the 
atmosphere, viz., above 5,000 or 10,000, ] J u t  pR>bRlJly 1)elow 
20,000 or 30,000 feet. The convection due to the heating an(1 
evaporation a t  the earth's surface does not easily prrineate a 
still atmosphere to any great height, and we can not 10ok to 
this convection in and of itself, as the exclusive (YIUSP or 
maintainer of extensive s to r~ns ;  on the other hand when thr 
air is once in motion and hy pushing over hills and nioiintiiinq 
is forced up to consid~ral)ls heights then the convrction 
thus brought about n ill, if i t  intensifies the conrection 
due to heat and moisture, prnduce conditions faV(Jrahl13 to thr 
formation of clouds and rain and the growth of any whirl- 
wind, provided tlie whirling motion he, in the Northern Heni- 
isphere, cyclonic, so as to I J ~  further favored by the action (Jf 

the centrifugal forces on the revolving glolie. If, however, 

of the earth's surface he such as to oppose the convection clur 
to heat (as, for instance, when the winds are descending a long 
slope instead of ascending) then the initial whirlwind is 111c1re 
likely to he annulled, or dissipated hy the opposing forces. 

the whirl be in the opposite direction, or if the conform a t '  1011 

460 
636 
600 
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During the nionth of January quite a number of areas of high 
pressure aud low pressure have alike been apparently annulled 
iri this niaiiner whilr coinparatively few have been started 
under snch favorable conditions as to allow of their growth 
ani1 continued existence for several days. The apparent divi- 
sioii of solile of these high areas into several portions and the 
apparent perpetuity of high area No. \'I n for ten dags in 
the neighborhood of Utah are all undoubteclly due, in part, 
to the crudeiiess ( J f  the assuniptiuns that  underlie all methods 
of reducing plateau and niouiitain stations to sea level. 
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The normal pressure for January over the North Atlantic 
Ocean, as deduced from the international simnltaneous o lwr-  
vations, is highest, 30.20 (767), in a siiiall area hetween the 
Azores and the Windward Islands; i t  is lowest, 29.50 ('74S), 
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orean from LnlJrador and Nova Scotia to Norway and France, 
r)uring .January alJOUt an equal number of storm centers seein 
to reach tlie Atlantic near Newfoundland from British Col- 
umbia, the Gulf States, and the south Atlantic coast, respec- 
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The average velocity of movement of storni centers clnriiiq 
January is about 23 statute niiles per liour, and at, least two 
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the north Pacific depression or the equatorial Pacific depres- 
sion ; the former stretches southeastward into Washington 
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NORTH ATLANTIC METEOROLOGT. 

[Presslire i n  inches aird niillitnater.~; wiiicl-forr~e hy Bemifort scale.] 


